The nature of respiratory stresses at sea level, the concept of negative feedback loops as applied to the control of breathing, the evidence for interactions between peripheral and central chemoreceptor loops, the dynamic reflexes involving human peripheral chemoreceptors including their timing within the respiratory cycle, the role of arterial chemoreceptors in exercise and the control system in every day life, including the 'setting' of the central receptors, the total asphyxial stimulus to chemoreceptors at sea level and the loss of chemoreceptor sensitivity in high altitude dwellers were reviewed. REFERENCE Cunningham D J C (1974) Quarterly Review ofBiophysics 6,433-483 DISCUSSION Dr D M Denison and others, concerning the response of healthy subjects to moderate acute hypoxia (Pao2 60 torr), conmented on the delay of approximately 90 minutes which occurred before the ventilation increased. The delay might reflect temporary hypoxic depression of the CNS or the time taken for the accumulation of acid metabolites in the brain. Dr C J Dickinson, Dr C B Wolff and others discussed the relation of the ventilatory response to a slug of CO2 and the time of its arrival at the carotid body and showed that more. information is needed on this subject, including the role of the circulation.
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Mr D J MacRae mentioned the hyperventilation, probably due to progesterone, which occurs in women during the luteal phase of each menstrual cycle. This was in preparation for pregnancy when the physiological hyperventilation causes a marked fall in Pco2 and an increase in the oxygen saturation of the blood. There was also a fall in standard bicarbonate, but the blood pH remains normal. 
Control of Breathing in Disease
An assessment ofthe chemical control of breathing can often be made in intact man with disease from measurements on blood and cerebrospinal fluid (CSF). Of course this may not be true if the gas tensions and pH are normal; if this is so then it may be necessary to use exercise, hypoxaemia or hypercapnia to reveal any abnormality. The latter methods for stressing the control mechanism will be dealt with in subsequent communications so I shall concentrate on the information which can be gained from measurements made on man at rest breathing air or oxygen.
The arterial gas tensions (Pao2 and Paco2) and pH are an index of the chemical drive to breathing but in addition the Paco2 is, in the steady state, an estimate of the response to. this drive, e.g. alveolar ventilation. Whilst measurements on blood probably give a reliable guide to the chemical drive at the peripheral chemoreceptors this is not so for the central drive in the medullary region. This is because the bicarbonate concentration ( [HCO3-] ) and pH of brain extra-cellular fluid (ECF) differ from their concentrations in blood due to the blood brain barrier. In intact man the nearest one can get to assessing this central drive is to make measurements on cisternal or lumbar CSF on the assumption that there is no barrier between CSF and brain ECF. It is very probable that such measurements do not give the absolute pH of brain ECF in the medulla but they may well reflect changes in this area, at least qualitatively. There are, however, several constraints on the use of CSF for asessing the central chemical drive which renders such measurements of limited value in individual patients in clinical practice. Their main value has been in clinical investigations directed at a better understanding of the chemical drive to breathing in disease. These constraints are: (1) The CSF must be normal. (2) The patient must be in a stable metabolic state probably at least of 24-48 hours duration. (3) The pH of lumbar CSF is more acid than cisternal CSF and this difference may vary. The difference in pH between these two fluids is almost entirely due to differences in Pco2, the [HCO3-] varying only slightly or not at all. In my view the best method for assessing the central chemical drive to respiration is to measure the [HCO3-] of lumbar or cisternal CSF and calculate the pH with the Pco2 of arterial or jugular venous blood using the Henderson-Hassalbalch equation. If Paco2 is measured 5 mmHg should be added and if jugular venous Pco2 is measured 3 mmHg should be subtracted. These additions and subtractions have been derived from simultaneous measurements of Pco2 in arterial blood, cisternal and lumbar CSF (Plum & Price 1973) . It is appreciated that this choice of Pco2 for calculation is arbitrary but it is not known to what degree the Pco2 of the medulla is determined by local metabolism and the Pco, or arterial blood, venous blood and CSF. There is one advantage in using jugular venous Pco2 and this is that allowance is made for the effect of changes in cerebral blood flow on brain Pco0.
In metabolic acid-base disturbances the pH of CSF varies directly with arterial pH but is one tenth of that in blood. In studies on normal man Fencl et al. (1969) have found a linear relationship between ventilation, cerebral blood flow, and CSF pH in metabolic and acute respiratory acid-base disturbances. Such a relationship was not found when the pH of arterial blood was compared with ventilation and cerebral blood flow. However, in chronic respiratory failure a comparison of CSF pH with arterial pH has consistently shown the former to be lower than would be expected from measurements on patients with metabolic acid-base disturbances. The explanation for this 'excess' acidity of the CSF remains to be determined.
Finally I would like to consider the changes in arterial gas tensions on oxygen administration in patients with chronic respiratory failure. Two studies have now shown that the higher the Paco2 and the lower the Pao2 breathing air the greater will be the rise of Paco2 when oxygen is administered (Prime & Westlake 1954 , Lopez-Majano & Dutton 1973 . This is consistent with the observation that the higher the Paco2 the lower is the sensitivity of the patient to inhaled carbon dioxide. The responses to oxygen quoted above were on patients with chronic respiratory failure who were not suffering from an acute exacerbation of their disease. Two studies have been on patients in an acute exacerbation and here the rise in Paco2 on oxygen administration is not correlated with the initial Paco2 and Pao2 breathing air (Hutchinson et al. 1964 , Warrell et al. 1970 . This absence of a correlation may be due to the small number of patients investigated, different experimental protocols and the complexities of -carrying out such trials in acutely ill patients. If, however, this difference between patients in acute exacerbations and remission is real then the chemical drive to breathing may not be the same in the two situations. It is usually assumed that the hypoxic drive to breathing originates from the peripheral chemoreceptors and this is probably true in most instances. However, in acute exacerbations, when the Pao2 is lower than usual, cerebral hypoxia may lead to an increase of lactic acid production by the brain and a central acidosis. This acidosis provides an additional chemical drive to respiration which could be responsible for a different response to oxygen between remission and acute exacerbation.
